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Description 

[ELECTRONIC APPARATUS HAVING 
STRUCTURE FOR PROTECTING FLEXIBLE 
PRINTED CIRCUIT AND CHIP THEREON] 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] The present invention relates to an electronic apparatus. 
More particularly, the present invention relates to an elec- 
tronic apparatus that has a structure for protecting a flex- 
ible printed circuit (FPC) in the electronic apparatus and a 
chip on the FPC. 

[0003] Description of the Related Art 

[0004] FPC is widely used in various electronic apparatuses, es- 
pecially in planar displays like liquid-crystal display (LCD), 
plasma display and organic electro-luminescence display 
(OELD), to facilitate their fabrication. Referring to FIG. 1, in 
a fabricating process of a conventional plasma display, 
one end of each of several flexible printed circuits 11 is 



connected to corresponding control electrodes on the 
front or back substrate of a display panel 10. The display 
panel 10 is then fixed onto a metal backplate 12, which is 
disposed with a metal frame plate 121 at its periphery. 
Each FPC 11 is bent over the frame plate 121, so that the 
other end thereof can be connected to an insertion-type 
connector 131 on a control/driving circuit board 13 on 
the back side of the backplate 12. 

[0005] Before a FPC 11 is bent over the frame plate 121, a ther- 
mally conductive silicone rubber pad 141 is pasted to the 
frame plate 121 facing the FPC 11. After the other end of 
each FPC 11 is connected to the control circuit board 13, 
another thermally conductive silicone rubber pad 142 is 
pasted to the outer peripheries of the FPCs 11 in a posi- 
tion corresponding to the silicone rubber pad 141. There- 
after, a metal screen plate 15 is fixed onto the frame plate 
121 from the outer side of the thermally conductive sili- 
cone rubber pad 142. 

[0006] Referring to FIG. 1 again, the metal screen plate 15 is for 
screening the FPCs 11 and the driving chips 111 thereon 
to protect them from electromagnetic interference, 
scratches and collision. Meanwhile, the thermally conduc- 
tive silicone rubber pads 141 and 142 between the frame 



plate 121 and the screen plate 15 can conduct the heat 
generated by the driving chips 111 to the frame plate 121 
and the screen plate 15. The silicone rubber pads 141 and 
142 also have insulating and damping effect, so that the 
FPCs 11 and the driving chips 111 can be insulated from 
the frame plate 121 and the screen plate 15 and protected 
from rubbing against or colliding with the latter. 
[0007] Nevertheless, the silicone rubber pad 141/142 is made 
from a semi-cured material, such as, catalized silicone 
rubber, that is quite expensive. Meanwhile, the silicone 
rubber pad 141/142 must have a length equal to the 
width (or length) of the display panel 10 and a certain 
thickness for intimately contacting with the frame plate 
121, the driving chips 111 and the screen plate 15 to ef- 
fect the thermal conduction. Moreover, in the assembling 
process, the operator must precisely paste the silicone 
rubber pads 141 and 142 to predetermined locations in 
accurate sequence, so as to effect the thermal conduction 
between the driving chips 111 and the frame plate 
121/screen plate 15. Therefore, the assembling process 
of conventional plasma display is quite complicated, and 

the product easily fails due to negligence of the operator. 
Summary of Invention 



[0008] | n V j ew 0 f the foregoing, the present invention provides an 
electronic apparatus that has a structure for protecting a 
FPC and a chip thereon. The protective structure cab be 
easily installed to the electronic apparatus to provide 
thermal conductivity and insulating/damping effect, and 
can be made at a reduced cost. 

[0009] Another object of this invention is to provide a plasma 
display that has a structure for protecting a FPC therein 
and a chip on the FPC and for dissipating the heat gener- 
ated by the chip. 

[0010] The electronic apparatus of this invention includes a 

backplate, a first circuit and a second circuit respectively 
on the front side and the back side of the backplate, a 
frame plate, at least one flexible printed circuit (FPC) with 
at least one chip thereon, at least one insulating elastic 
ring and a screen plate. The frame plate is disposed at the 
periphery of the backplate. The FPC has a first end con- 
nected to the first circuit and a second end to the second 
circuit over the frame plate. The screen plate is disposed 
on the frame plate screening the FPC and the chip 
thereon. The insulating elastic ring is disposed around the 
FPC, while the inner periphery of the ring closely contacts 
with the chip and the outer periphery of the ring closely 



contacts with the frame plate and the screen plate. 

[° 011 ] In the electronic apparatus of this invention, the central 
hole of the insulating elastic ring at a relaxed state 
preferably has a size such that the ring is slightly ex- 
panded as being disposed around the FPC and therefore 
closely contacts with the chip on the FPC due to its elas- 
ticity. Moreover, the FPC preferably has a length exactly 
allowing the second end thereof to be bent to the back 
side of the backplate to connect with the second circuit, 
so that the outer periphery of the insulating elastic ring 
can closely contact with the frame plate. 

[0012] | n a preferred embodiment of this invention, the electronic 
apparatus is a plasma display, the first circuit is the elec- 
trode circuit of the display panel of the plasma display, 
and the second circuit is a driving circuit of the plasma 
display. At least one FPC is disposed at the periphery of 
the electrode circuit, wherein each FPC is disposed with at 
least one driving chip of the plasma display thereon. 

[0013] As mentioned above, the inner periphery of the insulating 
elastic ring disposed around the FPC closely contacts with 
the chip, and the outer periphery of the ring closely con- 
tact with the frame plate and the screen plate. Therefore, 
the thermal conductivity between the chip and the frame/ 



screen plate is good. Since such good thermal conductiv- 
ity is achieved merely by disposing an insulating elastic 
ring around each FPC, the fabricating process of the elec- 
tronic apparatus can be simplified. 

[0014] Moreover, since the insulating elastic ring has a size such 
that it is slightly expanded as being disposed around the 
FPC, the insulating elastic ring can closely contact with the 
chip due to its elasticity. Therefore, the insulating elastic 
ring can be made thinner than the conventional thermally 
conductive silicone rubber pad from a cured material, 
such as, cured silicone rubber, that is cheaper than the 
semi-cured materials used in the prior art. 

[0015] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0016] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 



[0017] FIG. 1 illustrates an assembling process of a conventional 
plasma display in an exploded view. 

[0018] FIG. 2 illustrates an assembling process of a plasma dis- 
play according to a preferred embodiment of this inven- 
tion in an exploded view. 

[0019] FIG. 3 illustrates a part of the plasma display according to 
the preferred embodiment of this invention, showing par- 
ticularly the arrangement of the insulating elastic ring and 

other parts around it. 
Detailed Description 

[0020] Referring to FIGs. 2 and 3, the plasma display according 
to the preferred embodiment includes a display panel 20 
consisting of a front substrate and a back substrate. The 
common electrode and the scan electrodes of the display 
panel 20 are disposed on peripheral portions of the front 
substrate, and the data electrodes of the PDP 20 on the 
periphery portion of the back substrate. The electrodes on 
the display panel 20 are connected with one end of each 
of several flexible printed circuits 21, wherein each FPC 21 
has a driving chip 211 thereon. Meanwhile, a metal back- 
plate 22 is provided with a metal frame plate 221 dis- 
posed at the periphery thereof. 

[0021] when the display panel 20 is disposed onto the front side 



of the metal backplate 22, each FPC 21 is right at the pe- 
riphery of the backplate 22, and an insulating elastic ring 
23 can be disposed around each FPC 21 from the other 
end of the FPC 21. The central hole 231 of the insulating 
elastic ring 23 at a relaxed state preferably has a size 
such that the ring 23 is slightly expanded as being dis- 
posed around the FPC 21 and therefore closely contacts 
with the chip 211 on the FPC 21 due to its elasticity. After 
the other end of each FPC 21 is connected to the back 
side of the metal backplate 22, a metal screen plate 25 is 
fixed onto the metal frame plate 221 screening the FPC 21 
and the chip 211 thereon. The metal screen plate 25 is 
pressed onto the outer periphery of the insulating elastic 
ring 23. 

[0022] Referring to FIG. 3, each FPC 21 preferably has a length 
exactly allowing the other end thereof to be bent to the 
back side of the metal backplate 22 to connect with a cor- 
responding insertion-type connector 241 of the driving 
circuit 24 on the back side. Thereby, the outer periphery 
of the insulating elastic ring 23 facing the backplate 22 
can closely contact with the frame plate 221 at the pe- 
riphery of the backplate 22. The metal screen plate 25 is 
capable of screening the FPC 21 and the driving chip 211 



thereon to protect them from electromagnetic interference 
and to prevent them from being damaged by scratches or 
collision. 

[0023] since the insulating elastic ring 23 can closely contact 
with the chip 211 on the FPC 21 due to its elasticity, the 
thickness of the ring 23 can be smaller than that of the 
conventional thermally conductive silicone rubber pad. 
Meanwhile, the insulating elastic ring 23 can be made 
from a cured material, such as, cured silicone rubber, that 
is cheaper than the semi-cured materials used in the prior 
art. Moreover, the distance between the frame plate 221 
and the screen plate 25 can be further reduced, so that 
the insulating elastic ring 23 can contact with the driving 
chip 211, the metal frame plate 221 and the metal screen 
plate 25 more closely. Thereby, the thermal conductivity 
between the above parts can be further improved, and the 
heat generated from the chip 211 can be dissipated more 
rapidly to increase the lifetime of the chip 211 and the 
plasma display. 

[0024] Furthermore, since an insulating elastic ring 23 can be 
easily and rapidly disposed around each FPC 21 without 
any complicated positioning operation and assembling 
sequence, the fabrication of the plasma display can be 



simplified to improve the product yield. In addition, since 
the insulating elastic ring 23 can be made thinner than 
the conventional silicone rubber pad, the distance be- 
tween the frame plate 221 and the screen plate 25 can be 
further reduced to decrease the size of plasma display. 
[0025] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention covers modifications 
and variations of this invention provided they fall within 
the scope of the following claims and their equivalents. 



